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(57) ABSTRACT 

Arepeater for use in connection With enhancing reception of 
Wireless communications in an architectural structure uti 

liZes a housing that incorporates both a null antenna capable 
of being oriented to provide an antenna beam directed into 
an interior portion of the architectural structure, and a 
repeater circuit that is con?gured to provide bi-directional 
exchange of radio frequency signals betWeen the null 
antenna and a donor antenna. The donor antenna may also be 

mounted to the housing, or alternatively may be coupled to 
the housing via a cable or other communications path. The 
repeater is suitable for installation in an attic, or alterna 
tively, Within a room or other inhabitable area of a structure. 
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REPEATER FOR CUSTOMER PREMISES 

RELATED APPLICATIONS 

[0001] This application claims the ?ling bene?t and pri 
ority of US. Provisional Application entitled “Repeater for 
Customer Premises,” Serial No. 60/292,762, ?led May 22, 
2001, and incorporates that application by reference herein 
in its entirety. 

FIELD OF THE INVENTION 

[0002] This invention is directed generally to Wireless 
communications and more particularly to a consumer unit 
for facilitating receipt and transmission of Wireless commu 
nications at the customer premises. 

BACKGROUND OF THE INVENTION 

[0003] Various mobile communication services such as 
cellular telephones, using PCS or other radio frequency (RF) 
protocols are becoming increasingly Widespread. Many con 
sumers have gone so far as considering eliminating so-called 
land-line telephone service in favor of Wireless services. 
Accordingly, for many such cellular customers, it has 
become increasingly desirable to obtain clear signals Within 
the home or residence. 

[0004] HoWever, the provision of reliable Wireless com 
munication services Within the customer home or residence 
has presented several attendant problems. Among these 
problems, is maintaining adequate signal gain and direction 
ality Within the residence to adequately communicate With a 
remote cell toWer. In this regard, many residences are 
constructed With foil-backed insulation, such that the foil 
backing interferes With the reception and transmission of 
radio signals from inside of the residence. Often, consumers 
?nd they must stand adjacent a WindoW or in another area 
Which is relatively transparent to radio frequencies, or even 
step outside of the residence to obtain acceptable perfor 
mance from the mobile communications unit or cell phone. 

[0005] While some in-building communications systems 
have been proposed, problems remain. For eXample, most 
heretofore described in-building communications systems, 
that is, for distributing Wireless communications signals 
Within a building or other structure, require relatively high 
gain in order to adequately redistribute or repeat these 
signals Within the structure. Such high gain can cause the 
system to oscillate or become unstable, producing a consid 
erable quantity of “noise” back to the base station or cell 
toWer. This generation of eXcess noise is generally unac 
ceptable to system operators because it can interfere With 
overall cell toWer or base station operation. 

[0006] Moreover, for a consumer installation, the system 
should be as simple and ineXpensive as possible so that 
installation can be done by the consumer or by relatively 
unskilled Workers. In this regard, some problems attendant 
With such systems are properly positioning the various 
elements, properly aiming a donor antenna for optimum 
communications With the closest cell toWer and otherWise 
positioning components so as to maXimiZe isolation betWeen 
respective null and donor antennas. In this regard, the 
system of the invention essentially comprises a repeater type 
of apparatus Wherein the donor antenna is designated it for 
communication With the cell toWer and the null antenna is 
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designated it for communication With the customer equip 
ment such as a cellular telephone or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] 
[0008] FIG. 1 is a simpli?ed diagram shoWing a consumer 
premises repeater system in accordance With one aspect of 
the invention. 

[0009] FIG. 2 shoWs a simpli?ed diagram shoWing a 
consumer premises repeater system in accordance With 
another embodiment of the invention. 

[0010] FIG. 3 shoWs a simpli?ed diagram shoWing a 
consumer premises repeater system in accordance With 
another embodiment of the invention. 

[0011] 
FIG. 3. 

[0012] FIG. 5 shoWs another variation on the embodiment 
of FIG. 3. 

In the draWings: 

FIG. 4 shoWs a variation on the embodiment of 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENT 

[0013] While several embodiments of the invention have 
been shoWn and Will be described hereinafter, it Will be 
understood that the invention is not limited to the speci?c 
embodiments described. For eXample, While the illustrated 
embodiments shoW particular combinations of elements, 
those skilled in the art may recogniZe one or more different 
subcombinations or manners in Which various elements 
from the various embodiments may be combined to form yet 
other embodiments, subcombinations or variations. 

[0014] The herein-described embodiments utiliZe a 
repeater for use in connection With enhancing reception of 
Wireless communications in an architectural structure using 
a housing that incorporates both a null antenna capable of 
being oriented to provide an antenna beam directed into an 
interior portion of the architectural structure, and a repeater 
circuit that is con?gured to provide bi-directional eXchange 
of radio frequency signals betWeen the null antenna and a 
donor antenna. As Will become more apparent beloW, the 
donor antenna may also be mounted to the housing, or 
alternatively coupled to the housing via a cable or other 
communications path. 

[0015] In some embodiments, the repeater is installed 
Within an attic of an architectural structure, With the donor 
antenna desirably mounted as high as feasible Within the 
attic, e.g., to maXimiZe communication efficiency With a 
remote cell toWer. The housing and null antenna, on the 
other hand, are oriented so as to direct an antenna beam 

(from a transmission and/or reception standpoint) toWard a 
ceiling of a room or other inhabitable area of the architec 
tural structure over Which the attic is disposed. In certain 
embodiments, the donor antenna may be spatially separated 
from the housing and null antenna to improve isolation, 
Whereby the housing and null antenna may be positioned 
closer to the ceiling beloW the attic. In other embodiments, 
the donor antenna may be mounted to the housing, With all 
of the housing, donor antenna and null antenna mounted at 
a relatively high point in the attic. 

[0016] In still other embodiments, the housing and null 
antenna may be mounted directly Within an inhabitable 



US 2002/0177401 A1 

portion of an architectural structure, e.g., to the ceiling 
and/or at least one Wall, or in a corner formed by a ceiling 
and/or one or more Walls. The donor antenna may then be 
mounted outside of the architectural structure, or optionally, 
inside the structure but proximate a WindoW. 

[0017] Referring initially to FIG. 1, there is shoWn a 
consumer premises or residential communication or repeater 
system designated generally by the reference numeral 10. 
Repeater or antenna system 10 includes at least one donor 
antenna 12 Which may be an omnidirectional antenna, or 
alternatively, a directional antenna. An omnidirectional 
antenna may be utiliZed Which yields approximately 8 dB of 
gain, although higher or loWer gains may also be sued. 

[0018] In the case of a directional antenna, additional 
structure (not illustrated herein) could be provided for 
facilitating proper aiming of the antenna to obtain an opti 
mum signal from a cell toWer. Such structure means may 
include one or more LED’s or other observable indicia, 
combined With a signal strength detection circuit, to produce 
a user observable display corresponding to relative signal 
strength, to enable simple aiming of the antenna 12. 

[0019] Asubscriber or null antenna 14 is also provided for 
providing maximum coverage of a given area of the con 
sumer premises, such as one or more of the inhabitable 
rooms 26 thereof. Other rooms or other areas 26a may be 

serviced in the same fashion, by one or more additional null 
antennas, such as null antenna 14a shoWn in FIG. 1. This 
antenna 14a may be coupled With the donor antenna 12, or 
may be “daisy chained” off the ?rst null antenna 14 as 
indicated diagrammatically in FIG. 1. In this regard, the 
second or additional null antenna 14a may be located Within 
a second or further roof mass, Whereby direct access to the 
donor antenna 12 may be someWhat difficult. 

[0020] Arepeater circuit, including electronics such as one 
or more loW noise ampli?ers (LNA’s) for amplifying a 
receive signal and one or more poWer ampli?ers (PA’s) (not 
shoWn in FIG. 1) may be provided in connection With the 
null antennas 14 and 14a. In this regard, each of the null 
antennas 14 and 14a may have a similar construction, 
Whereby the construction of antenna 14 Will be described in 
additional detail. 

[0021] The null antenna 14 is mounted to a housing 16, 
Which in the embodiment of FIG. 1 is mounted on or 
relatively close to a ?oor or bottom surface of an attic 
portion 18 of a residential structure 20. This attic 18 has a 
pitched roofed surface 22 and a ?oor, Which is located 
directly above a ceiling surface 24 of a room 26 to be 
serviced by the communication system of the invention. The 
above-mentioned repeater circuit (not shoWn) may be 
enclosed Within the housing 16, and a radiating antenna 
element such as a patch or dipole 30, or an array of such 
elements, is mounted to a surface of the housing 16 facing 
into the room 26. Like elements and components of the 
antenna 14a are indicated by the like reference numerals 
With the suf?x “a.” ApoWer source such as a household AC 
Wire or circuit 32 may be provided as a poWer source to the 
electronics Within the housing 16, Which may further include 
a suitable DC converter or poWer supply for this purpose. 

[0022] In the embodiment of FIG. 1, the donor antenna 12 
is mounted as a relatively high point in the attic, typically as 
high as is feasible Within the attic, that is, as close as possible 
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to a peak portion of the pitched roof 22. One or more Wires 
or cables 36 may be provided for carrying RF signals 
bi-directionally betWeen the antennas 12 and 14. Other 
communication paths for carrying these signals betWeen the 
tWo antennas may be utiliZed, including ?ber optic, various 
types of Wire, or even a Wireless communications protocol 
such as blue tooth or 802.11; hoWever, such Wireless pro 
tocols Would require the provision of further electronics (not 
shoWn) associated With both of the antennas 12 and 14. 

[0023] The repeater circuit may also include a chipset or 
controllable sWitch (not shoWn) to enable the service pro 
vider to turn the null antenna on and off in response to a 
suitable control signal sent to the donor antenna 12, or else 
to otherWise disable the system, if necessary. This might be 
done in the event that the system becomes unstable, oscil 
lates, or otherWise generates an unacceptable noise level 
back to the cell toWer. 

[0024] Additional circuitry, e.g., isolation or cancellation 
circuitry, beam steering circuitry, orientation circuitry (e.g., 
to orient the donor antenna for optimum reception), ?ltering 
circuitry and ampli?cation circuitry, as Well as other cir 
cuitry utiliZed in various knoWn repeater designs, may also 
be incorporated into the repeater circuit consistent With the 
invention. Moreover, in some embodiments separate receive 
and transmit antenna elements may be used for the null 
and/or donor antennas, With appropriate circuitry in the 
repeater circuit utiliZed to separately handle uplink and 
doWnlink communications as appropriate. 

[0025] In addition to the above-described structure, the 
housing 16 also provides a relatively large, ?at ground plane 
or backplane surface 38 upon Which the radiating element 30 
is mounted, to improve isolation. This backplane may also 
be surrounded by one or more chokes 202 (see FIG. 2) to 
further enhance isolation, if necessary. In one embodiment, 
it is contemplated that the ground plane 38 may form a 
substantially rectangular or square surface on the order of 15 
inches on each side. Other geometries, e.g., circular, ellip 
tical, etc., may also be used in the alternative. Furthermore, 
the geometry for the housing may also vary in a number of 
manners consistent With the invention. 

[0026] To minimiZe feedback betWeen the antennas 12, 
14, it is desirable to fashion the antenna system 10 in such 
a manner to provide relatively high isolation betWeen the 
antennas 12, 14. For example, in the embodiment of FIG. 1, 
the donor antenna 12 and null antenna 14 are orthogonally 
polariZed, e. g., vertical polariZation for the donor antenna 12 
and horiZontal polariZation for the null antenna 14. More 
over, the directions of propagation for the signals commu 
nicated by these antennas are likeWise orthogonally ori 
ented, e.g., in a direction generally parallel to the ground for 
antenna 12 for communication With a cell toWer (although 
some additional elevational deviation may be required to 
communicate With a relatively close and/or tall toWer), and 
generally doWnWardly, and perpendicular to the ground, for 
antenna 14. Further isolation may also be provided by the 
spacing or spatial isolation betWeen the respective donor and 
null antennas 12, 14 in the embodiment of FIG. 1. 

[0027] In this embodiment, isolation of at least from about 
30 to about 40 dB is desirable, With about 70 to about 90 or 
more dB being even more desirable. The length of the cable 
36, and hence space betWeen the antennas, may be on the 
order of 6 to 8 feet consistent With this amount of isolation. 
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[0028] Referring next to FIG. 2, a second embodiment of 
consumer premises repeater system 100 is illustrated. The 
system or installation 100 is similarly located Within an attic 
space 118 under a pitched roof 122 of a residential structure 
or home. The antenna system or installation 100 of FIG. 2 
is provided essentially as a one-piece, self-contained mod 
ule, requiring no Wiring beyond the provision of a poWer 
cord or Wire 132. The module 100 is placed as close as 
feasible to a peak of the pitched roof 122. In this regard, the 
part of the module nearest the roof peak comprises a donor 
antenna 112 Which is mounted on a short mast or mounting 
projection 136, Which communicates With the body of a 
housing 116 from Which this mast or post 136 projects. In 
one practical embodiment, the length of the post 136 may be 
on the order of 4-6 inches. In addition, the donor antenna 112 
is mounted on the housing 116 opposite from the surface to 
Which null antenna 130 is mounted. 

[0029] A repeater circuit 200, optionally including an 
electronics monitor package of the type described above 
With reference to FIG. 1, is carried Within the housing 116 
and facilitates bi-directional communications betWeen a 
radiating null antenna element 130 and the donor antenna 
112. As in the embodiment of FIG. 1, the radiating element 
130 may be a patch or dipole element Which is aimed 
toWards the ?oor of the attic and hence ceiling of a room 
therebeloW for obtaining optimal coverage of that room. A 
backplane 138 may be of similar dimensions to that 
described in FIG. 1, that is, a backplane or ground plane for 
isolation purposes consisting of a rectangle or square on the 
order of 15 inches on a side, or any other suitable geometry. 
One or more RF chokes 202 are also shoWn in FIG. 2 for 
further enhancing the isolation betWeen the donor and null 
antennas 112, 114. In this latter regard, isolation of at least 
on the order from about 30 to about 40 dB, or even about 70 
to about 90 or more dB can be obtained With the con?gu 
ration shoWn and described in FIG. 2. 

[0030] As in the embodiment of FIG. 1, the donor antenna 
112 of FIG. 2 may be either omnidirectional or directional, 
and in the latter case, may be provided With some relatively 
easy to use structure for properly orienting or aiming relative 
to a cell toWer. Also, in the same fashion as described above 
for the embodiment of FIG. 1, in the embodiment of FIG. 
2, the donor antenna and null antenna are polariZed With 
different polariZations, such as orthogonal polariZations With 
the donor antenna being vertically polariZed and the null 
antenna being horiZontally polariZed. 

[0031] Referring noW to FIG. 3, like reference numerals 
are utiliZed to indicate like elements and components. In 
FIG. 3, a housing 216 mounts an antenna 230 positioned to 
radiate Within a room 226. This room 226 has a WindoW 400, 
and a donor antenna 212 may be capacitively coupled to 
electronics 300 in the housing 216 through the WindoW 400 
by a capacitive coupling designated generally by the refer 
ence numeral 402. The electronics may receive poWer from 
an onboard poWer supply or AC to DC poWer converter via 
an AC poWer cord 232 Which is coupled to a source of 
household current. Alternatively, the WindoW 400 may be 
assumed to be substantially transparent to radio frequency 
Whereby the donor antenna 212 may be merely mounted 
interiorly of the room 226 and adjacent the WindoW 400. 
HoWever, mounting the antenna 212 outside permits it to be 
placed higher relative to the structure than illustrated in FIG. 
3, if desired, Which can enhance signal reception from a cell 
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toWer Whether the antenna 212 is omnidirectional, or is 
directional and can be steered or aimed relative to the cell 
toWer, as discussed above for the other embodiments. 

[0032] Referring brie?y to FIG. 4, again, like elements 
and components are designated by like reference numerals. 
In FIG. 4, the donor element 312 is mounted exteriorly of 
the residential structure and is coupled by a cable 404 
through a Wall 406 of the structure. This cable 404 is coupled 
to suitable electronics 300 Within the housing 216, Which 
mounts the null antenna 230 as in the embodiment of FIG. 
3. The poWer cord 232 may also be provided in similar 
fashion to FIG. 3. 

[0033] In the embodiments of FIGS. 3 and 4, the housing 
216 is generally triangular in cross-section, such that the 
housing may be mounted close to a ceiling 24 of the 
residential structure and at a corner Where the ceiling 24 
meets an interior surface of the Wall 406. For example, the 
housing may have a right triangle cross-section, With the 
surface upon Which the null antenna is mounted being 
disposed at the hypotenuse of the cross-section. 

[0034] While FIGS. 3 and 4 illustrate the mounting of the 
housing 216 With respect to an exterior Wall, it may also be 
mounted to an interior Wall, if desired, With the cable 304, 
404 carrying the RF signal being suitably extended. More 
over, additional housings having antennas and suitable elec 
tronics may be placed in other rooms and coupled in daisy 
chain fashion via a suitable cable as shoWn, for example, in 
the embodiment of FIG. 1. 

[0035] As in the embodiment of FIG. 3, in FIG. 4 the 
donor antenna 312 may be mounted at any suitable place on 
the exterior of the residential structure and may be higher 
than illustrated in FIG. 4 for improved gain. 

[0036] FIG. 5 illustrates yet another variation on the 
embodiment of FIG. 3, Whereby a donor antenna 512 is 
mounted directly to a WindoW, e.g., via adhesive, suction 
cups, or other suitable mounting arrangements capable of 
positioning an antenna upon or adjacent to a WindoW. The 
donor antenna 512 may be mounted to the inside of the 
WindoW, and coupled directly to electronics 300 via coax 
cable 504, or in the alternative, may be mounted to the 
outside of the WindoW and coupled to the electronics 300 in 
a housing 516 via capacitive coupling (not shoWn in FIG. 5). 
Various routings of cable 504 may be used, e.g., along the 
ceiling, along the WindoW frame, along the ?oor, etc. 

[0037] FIG. 5 also illustrates an alternative con?guration 
of a housing 516, incorporating a diamond or square shape 
suitable for mounting practically anyWhere Within a room of 
a structure With a aid of an appropriate mounting bracket. 
Such a con?guration is suitable for placement in a corner or 
along one Wall of a room, and may also have a bracket 
suitable for aiming the housing horiZontally and/or vertically 
to optimiZe the orientation of null antenna 230 for a par 
ticular installation. 

[0038] It Will be appreciated that, While the foregoing 
discussion has focused upon the use of the illustrated 
repeaters in residential structures such as single family 
homes, the principles of the invention may apply to other 
architectural structures, including other residential struc 
tures such as toWn homes, condominiums, apartment build 
ings, etc., as Well as other non-residential structures such as 
hotels, office buildings, governmental buildings, etc. 
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[0039] While particular embodiments and applications of 
the present invention have been illustrated and described, it 
is to be understood that the invention is not limited to the 
precise construction and compositions disclosed herein and 
that various modi?cations, changes, and variations may be 
apparent from the foregoing descriptions Without departing 
from the spirit and scope of the invention as de?ned in the 
appended claims. 

What is claimed is: 
1. A repeater comprising: 

a housing con?gured for mounting Within an architectural 
structure; 

a null antenna mounted on the housing and oriented to 
provide an antenna beam directed into an interior 
portion of the architectural structure When the housing 
is mounted to the architectural structure; 

a donor antenna; and 

a repeater circuit disposed in the housing and coupled to 
the null and donor antennas to provide bi-directional 
exchange of radio frequency signals therebetWeen. 

2. The repeater of claim 1, Wherein the donor and null 
antennas are con?gured to have orthogonal relative polar 
iZations. 

3. The repeater of claim 2, Wherein the donor antenna is 
vertically polariZed and Wherein the null antenna is hori 
Zontally polariZed. 

4. The repeater of claim 1, Wherein the donor antenna is 
con?gured to be mounted in a spaced apart relationship With 
respect to the housing. 

5. The repeater of claim 4, further comprising a cable 
coupling the donor antenna to the repeater circuit. 

6. The repeater of claim 1, further comprising a backplane 
mounted on the housing and positioned relative to the null 
antenna to provide isolation betWeen the null and donor 
antennas. 

7. The repeater of claim 6, further comprising at least one 
choke surrounding the backplane. 

8. The repeater of claim 1, Wherein the donor antenna is 
mounted to and eXtends from the housing. 

9. The repeater of claim 8, Wherein the null antenna 
comprises a patch antenna element mounted to a surface of 
the housing, and Wherein the donor antenna is oriented 
perpendicular to a surface of the patch antenna element. 

10. The repeater of claim 1, further comprising: 

at least one second null antenna oriented to provide a 
second antenna beam directed into a second interior 
portion of the architectural structure; and 

a cable operatively coupling the second null antenna With 
the repeater circuit. 

11. The repeater of claim 10, further comprising a second 
housing to Which the second null antenna is mounted. 

12. The repeater of claim 1, Wherein the donor antenna is 
con?gured to be mounted in an attic of an architectural 
structure at a relatively high point Within the attic, and 
Wherein the housing is con?gured to be mounted in the attic 
at a point relatively near a ceiling of a room over Which the 
attic is disposed. 

13. The repeater of claim 1, Wherein the donor antenna is 
con?gured to be mounted on an outside surface of the 
architectural structure. 
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14. The repeater of claim 13, Wherein the donor antenna 
is coupled to the repeater circuit via a cable running through 
a Wall of the architectural structure. 

15. The repeater of claim 13, Wherein the donor antenna 
is coupled to the repeater circuit through a WindoW in the 
architectural structure via a capacitive coupler mounted to 
the WindoW. 

16. The repeater of claim 1, Wherein the donor antenna is 
con?gured to be mounted on a WindoW disposed in the 
architectural structure. 

17. The repeater of claim 1, Wherein the housing is 
con?gured to be mounted in a room in the architectural 
structure. 

18. The repeater of claim 17, Wherein the housing is 
con?gured to be mounted to a Wall in the room. 

19. The repeater of claim 17, Wherein the housing is 
con?gured to be mounted Within a corner betWeen a ceiling 
and at least one Wall of the room. 

20. The repeater of claim 19, Wherein the housing is right 
triangular in cross-section, With the null antenna mounted to 
a surface of the housing that forms the hypotenuse in the 
right triangular cross section. 

21. The repeater of claim 1, Wherein the architectural 
structure comprises a residential structure. 

22. A repeater comprising: 

a housing including a planar surface; 

a null antenna including at least one patch antenna ele 
ment disposed on the surface of the housing; 

a donor antenna coupled to the housing via a cable; and 

a repeater circuit disposed in the housing and coupled to 
the null and donor antennas to provide bi-directional 
eXchange of radio frequency signals therebetWeen. 

23. The repeater of claim 22, Wherein the surface of the 
housing is con?gured to be oriented toWard a ceiling of a 
room Within an architectural structure When the housing is 
mounted Within an attic of the architectural structure, and 
Wherein the donor antenna is con?gured to be mounted 
proximate a relatively high point Within the attic, and 
Wherein the null and donor antennas have generally orthogo 
nal polariZations relative to one another. 

24. The repeater of claim 22, Wherein the housing is 
con?gured to be mounted to at least one of a Wall and a 
ceiling in a room of an architectural structure, With the 
surface oriented to face an interior portion of the room. 

25. The repeater of claim 24, Wherein the donor antenna 
is con?gured to be mounted outside of the architectural 
structure. 

26. The repeater of claim 24, Wherein the donor antenna 
is con?gured to be mounted to a WindoW in the room. 

27. A repeater comprising: 

a housing including a planar surface; 

a null antenna including at least one patch antenna ele 
ment disposed on the surface of the housing; 

a donor antenna mounted to the housing opposite the 
surface; and 

a repeater circuit disposed in the housing and coupled to 
the null and donor antennas to provide bi-directional 
eXchange of radio frequency signals therebetWeen. 

28. The repeater of claim 27, Wherein the donor antenna 
eXtends generally perpendicular to and aWay from the sur 
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face of the housing, wherein the repeater is con?gured to be 
mounted Within an attic of an architectural structure proXi 
mate a relatively high point Within the attic, and With the 
surface of the housing oriented toWard a ceiling of a room 
disposed beloW the attic, and Wherein the null and donor 
antennas have generally orthogonal polarizations relative to 
one another. 

29. A method of bi-directionally transrnitting radio fre 
quency signals in an architectural structure, the method 
comprising: 

receiving a ?rst radio frequency signal from an interior 
portion of an architectural structure using a null 
antenna mounted to a housing that is mounted Within 
the architectural structure so as to orient the null 
antenna toWard the interior portion of the architectural 
structure; 

communicating the ?rst radio frequency signal to a donor 
antenna With a repeater circuit disposed in the housing; 

receiving a second radio frequency signal using the donor 
antenna; and 

communicating the second radio signal to the null antenna 
using the repeater circuit. 

30. The method of claim 29, further comprising: 

radiating the ?rst radio frequency signal from the donor 
antenna in a ?rst direction; and 

radiating the second radio frequency signal from the null 
antenna in a second direction that is generally orthogo 
nal to the ?rst direction. 

31. The method of claim 30, Wherein the donor antenna is 
vertically polariZed and Wherein the null antenna is hori 
Zontally polariZed. 

32. The method of claim 30, Wherein radiating the ?rst 
radio frequency signal includes radiating the ?rst radio 
frequency signal ornnidirectionally using an ornnidirectional 
antenna for the donor antenna. 

33. The method of claim 30, Wherein radiating the ?rst 
radio frequency signal includes radiating the ?rst radio 
frequency signal directionally using a directional antenna for 
the donor antenna. 

34. The method of claim 29, Wherein the donor antenna is 
mounted in a spaced apart relationship With respect to the 
housing. 

35. The method of claim 29, Wherein the donor antenna is 
mounted to the housing, and Wherein a backplane is 
mounted on the housing intermediate the null and donor 
antennas. 

36. The method of claim 35, Wherein ate least one choke 
surrounds the backplane. 

37. The method of claim 29, further comprising: 

receiving a third radio frequency signal from a second 
interior portion of the architectural structure using a 
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second null antenna mounted to a second housing that 
is mounted Within the architectural structure so as to 
orient the second null antenna toWard the second inte 
rior portion of the architectural structure; 

communicating the third radio frequency signal from the 
second null antenna to the repeater circuit; 

communicating the third radio frequency signal to the 
donor antenna With the repeater circuit; and 

communicating the second radio signal to the second null 
antenna using the repeater circuit. 

38. The method of claim 29, Wherein the donor antenna is 
mounted in an attic of the architectural structure at a 
relatively high point Within the attic, and Wherein the 
housing is mounted in the attic at a point relatively near a 
ceiling of a room over Which the attic is disposed. 

39. The method of claim 29, Wherein the donor antenna is 
mounted on an outside the architectural structure. 

40. The method of claim 29, Wherein the housing is 
mounted in a room in the architectural structure. 

41. The method of claim 29, Wherein the architectural 
structure comprises a residential structure. 

42. The method of claim 29, further comprising disabling 
the null antenna in response to a control signal received by 
the donor antenna. 

43. The method of claim 29, Wherein the null antenna 
includes at least one of a patch antenna element and a dipole 
antenna element. 

44. A method of installing a repeater in an architectural 
structure, the method comprising: 

installing a donor antenna in an attic of an architectural 

structure; and 

installing a housing in the attic of the architectural struc 
ture to orient a null antenna rnounted thereto toWard a 
ceiling of a room over Which the attic is disposed, 
Wherein the housing further includes a repeater circuit 
disposed therein and coupled to the null and donor 
antennas to provide bi-directional exchange of radio 
frequency signals therebetWeen. 

45. The method of claim 44, Wherein installing the donor 
antenna in the attic includes positioning the donor antenna at 
a relatively high point in the attic. 

46. The method of claim 45, Wherein the donor antenna 
and the housing are coupled together via a cable, and 
Wherein installing the housing in the attic includes position 
ing the housing proximate the ceiling of the room. 

47. The method of claim 45, Wherein the donor antenna is 
mounted to the housing, and Wherein installing the housing 
in the attic includes positioning the housing proximate the 
relatively high point in the attic. 


